Importance of early allergen contact for the development of a sustained immunoglobulin E response in a dog model.
Immunoglobulin E (IgE)-mediated allergies are postulated to require early allergen contact and sensitization for the full development of sustained IgE levels. Thirty-two Beagle dogs from seven litters selectively bred for their high IgE response were sensitized by subcutaneous injection of chicken ovalbumin (OVA), peanut extract and recombinant birch pollen allergen (Bet v 1). In half of the dogs from each litter, sensitization injections were started on the first day of life; the other half of the same litter was first sensitized at the age of 4 months. To evaluate whether early sensitization also predisposes the animals to IgE responses to other allergens later in life, we injected a recombinant timothy grass pollen allergen (Phl p 5) later on, at the age of 10-12 months. Allergen-specific serum IgE and IgG levels were evaluated with enzyme-linked immunosorbent assays. In addition, 21 dogs were challenged with aerosolized OVA to measure bronchoconstrictive changes in lung function. Early sensitized dogs developed significantly higher OVA-specific serum IgE levels than late sensitized dogs, in contrast to the IgG levels, which were lower in these dogs (p < 0.001). The increase in specific serum IgE and IgG following boosting remained different between the two groups for over a year. Titers of specific serum IgE and IgG were also different after sensitization with a new allergen injected later in life for the first time. Dynamic pulmonary compliance and resistance, both parameters for bronchoconstriction induced by OVA aerosol challenge, were also significantly higher in early sensitized dogs (for both parameters, p < 0.01). Contact with an allergen early in life is decisive for the development of sustained IgE levels and the development of IgE responses to additional allergens encountered later in life. Allergen avoidance during early life may have some preventive effect on IgE-mediated allergy in dogs.